There are various bacteria living in this world. The most common one is Staphylococcus aureus. Almost everyone has heard of it. It is easy to find their habitats, such as hospitals, homes, parks, schools etc. Some of them are difficult to be eliminated because of drug-resistant mutations. Hence, lots of researchers devoted their efforts to eliminate them. This review illustrates the characteristics of the Staphylococcus aureus and the main threat of their drug-resistant strains, especially methicillin-resistant S. aureus. What's more, the article also highlights the plight in the drug development.
termines the type of disease. The capacity of S. aureus causing diseases depends on a lot of virulence factors which colonize, disseminate and evade the immune system of the hosts [9] .
The distinguishing feature of S. aureus: biofilm formation For keeping themselves away from hostile environmental effects, the agglomerate bacteria have been described as "biofilms". And it is common to see the biofilms of S. aureus. They usually come into being surface-attached communities which embedded in an extracellular matrix [10] . There are 2 main advantages for S. aureus. First, it protects S. aureus from being washed or scraped away to enhance the survival rate. Second, it helps S. aureus to flee the host defense [11] .
On the basis of Figure 1 
The Immune Response to S. aureus: Neutrophils
Neutrophils play an important role in phagocytizing cells so that they can defend the host against acute bacterial infection. If patients have congenital neutrophil deficiencies, bacterial infections will be fatal to them [12] . Thus a healthy neutrophil-mediated killing system is the critical defense to eliminate gram-positive S. aureus in the host [13] . As is shown in Figure 2 , it illustrates how neutrophils can kill S. aureus. All things begin with the activation of the endothelium. There are some neutrophils which roll on the activated endothelium. histones and AMPs. Therefore, these special neutrophils have the ability to capture and kill the bacteria, namely, entrapment to S. aureus [13] . Besides, in the Figure 2 . The process of neutrophils eliminating S. aureus [13] . 
The Emergence of MRSA
As is known to all, S. aureus is famous for the pathogen causing numerous diseases to human. More seriously, its impact prominently enhanced by the antibiotic-resistant ability. Besides, one of the most common types is methicillin-resistant S. aureus (MRSA) . The first appearance is in 1960. It has the capacity of causing serious healthcare-associated and community-associated infections, such as skin and soft-tissue infection (SSTIs), pneumonia, endocarditis and osteomyelitis [15] . Actually, one of the most common causes associated with bone and joint infection is also MRSA [16] [40] . Actually, USA300 is now commonly found in both the healthcare setting and the community setting [41] .
Dating back to the beginning of CA-MRSA, there were rare reports related to it [42] . However, after the discovery of a unique MRSA clone in the community in Western Australia, the situation has changed [43] . Several years later, the [38] . But it soon has expanded quickly to the general population [51] . It is easy to find the reports of USA300 from other countries besides the United States. For instance, USA300 was discovered in neighboring countries of Colombia since 2006 [52] .
The predominant CA-MRSA clone, USA300, has become the primary cause of community-associated skin infection [48] . What is more, with strong virulence [53] , little improvement was made for controlling them effectively.
The Epidemiology of MRSA
There are a variety of reports related to MRSA. In 2011, approximately 80461 cases of MRSA infections occurred and caused over 11000 deaths in the USA [54] . MRSA also exists in Iran, and the prevalence is in the middle of Australia (lower) and the United States (higher) [55] [56] . Over 9000 cases of S. aureus bacteraemia (SAB) happened per year in England, Wales and Northern Ireland, and 12.7% of these owed to MRSA in 2012 [57] . In Taiwan, the MRSA infection rate increased dramatically from 9.8% in 1999-2000 to 56% in 2004-2005 [58] . In addition, the MRSA infection rate in Europe is not high but rising day by day [59] . There are few reports about MRSA in developing countries, but it is certain that MRSA will lead to devastating consequences if it becomes prevalent there since resource-poor settings.
The History and the Mechanism of the Pharmacotherapy to Drug-Resistant S. aureus
The penicillin G was introduced for improving prognosis prominently in the Penicillinase (β-lactamase enzyme) is the crucial reason which is responsible for the drug-resistant problem. These enzymes hydrolyze the β-lactam ring so that the drug is inactivated [61] [62] . Besides, they are encoded by blaZ, which exists on a large transposon on a plasmid. Unfortunately, the rate of drug-resistant in human S. aureus isolates is over 90%. That is to say, penicillin almost lost therapeutical effect [7] . Worse to come, S. aureus was capable of resisting other antibiotics such as erythromycin, streptomycin, and the tetracyclines [63] [64] [65] .
In 1959, a semisynthetic antibiotic called methicillin was used to resolve the spread of penicillin-resistant dilemma. Unfortunately, the methicillin-resistant S. aureus (MRSA) was isolated in 1960 [66] . The mechanism of MRSA resistance has already shown above (the part of the emergence of MRSA). Then MRSA keeps spreading in many countries, and it evolves to be a worldwide problem. In spite of useless methicillin, the term of MRSA is remembered by lots of people because of the remaining problem. Subsequently, MRSA shows drug-resistance to an entire class of penicillin-like antibiotics including penicillin, amoxicillin, oxacillin, meticillin, and others [67] .
So far, vancomycin is considered as the perfect treatment choice for severe MRSA infections. With development, the susceptibility to vancomycin is decreasing in terms of some studies. In fact, full vancomycin-resistant S. aureus (VRSA) emerged clinically in 2002 [68] . And another kind of alternative antibiotic (daptomycin) also has the drug-resistant problem [4] . Table 1 as shown below, it summarizes the mechanisms between drug-resistant S. aureus and antibiotics.
Conclusions
The most serious problem we are facing is the drug-resistant problem. The fundamental reason is that using antibiotics caused the drug-resistant problem.
Furthermore, the chronic misuse and overuse of antibiotics have deteriorated the drug-resistant problem. The development of new antibiotics falls behind the urgent need for treatment. It is possible to speed up the development of new antibiotics. However, it may make the drug-resistant problem worse in future.
Therefore, the way of developing novel drugs to resist the MRSA needs to be diversified. Some of the drugs should be used to eliminate the MRSA before the infection; some of the drugs ought to be utilized for treatment. Also, the policy should be made for avoiding abuse of antibiotics. To sum up, we have to create various ways to prevent infection and treat the patients at the same time so that we may get the chance to diminish the negative effect from MRSA and other drug-resistant S. aureus. This review retrospects the background of S. aureus and their drug-resistant problem. The aim of this article is appealing more people to focus on S. aureus. With the bacterial evolution, the drug-resistant S. aureus is spreading wider and wider. For the public, we ought to learn how to prevent the infection from Increasing: synthesis of total LPG, outer LPG translocation and positive net charges on cell membrane S. aureus. With regard to researchers, it is urgent to find an appropriate way to control the drug-resistant S. aureus.
